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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
September 6, 2005 has been entered. 

As per the request of the RCE submission of September 6, 2005, the previously 
unentered After Final amendment of August 11, 1005 has been entered. With the entry 
of that amendment, claims 3 has been canceled, and claims 1-2 and 4-19 are pending for 
examination. 

Terminal Disclaimer 

2. The terminal disclaimer filed on August 11, 2005 disclaiming the terminal 
portion of any patent granted on this application which would extend beyond the 
expiration date of US application 10/714,430 has been reviewed and is accepted. The 
terminal disclaimer has been recorded. 
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Double Patenting 

3. The provisional rejection of claims 1-4, 7-8 and 11 under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 1-4, 7- 
8 and 11 of copending Application No. 10/714,430 is withdrawn due to the filing of an 
acceptable terminal disclaimer on August 11, 2005 as discussed in the Terminal 
Disclaimer section above. 

Claim Rejections - 35 USC § 112 

4. The rejection of claim 12 under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention is withdrawn due to the amendment of 
August 11, 2005 to claim 12 clarifying what "M" can be. 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
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37 CFR 1.56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C 103(a). 

7. Claims 1-2 and 4-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Draghi et al (US 5972424) in view of Arnold (US 6049978), Beverly et al (US 
6074706) and Blecherman et al (US 3570449). 

Claim 1: Draghi teaches, in the Background Art section, a conventional method 
of repairing a coated component that has been exposed to engine operation. Column 1, 
line 10 through column 2, line 20. An engine run component with a base metal 
substrate is provided. Column 1, lines 40-65. The component has a thermal barrier 
coating system comprising a bond coat on the base metal and a top ceramic thermal 
barrier coating. Column 1, lines 30-40. The applied ceramic coating would have a 
thickness^ which can be considered "t". Draghi teaches to remove the thermal barrier 
coating system. Column 1, lines 45-65. In the removal, a portion of the base metal 
substrate is also removed, indicating the complete removal of the thermal barrier 

o 

coating system. Column 1, lines 55-65. This removed amount would have a thickness, 
which can be considered "At". The substrate, with the coating removed, is inspected to 
see if recoating is acceptable. Column 1, lines 60-65. If so, a bond coat is reapplied to the 
substrate as part of the repair. Column 2, lines 1-20. Then a top ceramic coating is 
applied to the bond coat. Column 2, lines 10-20. Following repair, the parts are 
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inspected again to determine if they are acceptable to return to service. Column 2, lines 
10-20. 

Claim 2: the component can be a high pressure turbine blade. Column 1, lines 10- 

30. 

Claim 5: the bond coats can be diffusion aluminide. Column 1, lines 25-30 and 
column 5, line 60 through column 6, line 5. 

Claim 6: Draghi indicates that when using diffusion aluminide bond coatings, 
they can be simple aluminide or modified aluminide. Column 5, line 60 through column 
6, line 5. 

Claims 7-8: Draghi indicates the base metal of such components can be a nickel 
based superalloy. See column 5, lines 10-20. 

Claim 9: Draghi indicates that when using diffusion aluminide bond coatings, 
they can be modified with noble metals, which would include Pt and Pd. Column 5, 
lines 60 through column 6, line 5. 

Claim 10: Draghi teaches that the bond coat can contain M Cr Al Y and diffusion 
aluminide and other elements such as Si, Hf, Ta and Re. Column 6, lines 1-10. 

Claim 11: Draghi indicates that the ceramic thermal barrier coating can be yttria 
stabilized zirconia. Column 7, lines 20-30. 

Claim 12: Draghi indicates that the bond coat can be M Cr Al Y. Column 1, lines 
25-30 and column 5, line 60 through column 6, line 5. 
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Claims 13 and 19: Draghi provides a process as discussed with regard to claim 1 
above. Furthermore, the substrate can be a high pressure turbine blade. Column 1, lines 
10-30. The substrate of such blades can be nickel based alloy. Column 5, lines 10-20. 
The bond coating can be a diffusion bond coat Column 1, lines 25-30 and column 5, line 
60 through column 6, line 5. The ceramic top coat can be ytteria stabilized zirconia. 
Column 7, lines 20-30. 

Claims 16-18: the component can be an airfoil (turbine blade) or static 
component, such as a turbine vane. Column 1, lines 25-30. 

Draghi teaches all the features of these claims except (1) the precise thickness of 
the reapplied coatings, (2) the restored conditions (claim 2), (3) the weighing, (4) the 
bond coat thickness and At (claim 4), (5) superalloy features (claims 7,8), (6) the 
densities (claims 14, 15). 

However, Arnold teaches that when repairing turbine engine parts, one must 
clearly determine the dimensional difference between pre-repaired dimensions and the 
desired post-repair dimensions. Figure 1(a) and column 14, lines 5-15. One must 
determine a buildup thickness of coating material required to obtain the desired post 
repair dimensions. Figure 1(a) and column 14, lines 10-15. Prior to determining the 
pre-repaired dimensions, a previously applied protective coating must be removed. 
Figure 1(a) and column 14, lines 30-40. Multiple layers of coating can be applied, taking 
into account the desired post-repair dimensions. Column 14, lines 30-40. The part can 
be a nickel based superalloy. Column 14, lines 50-60. 
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Beverley teaches a method of applying thermal barrier coatings to turbine 
components. Column 1, lines 5-10. The substrate can be a nickel based superalloy. 
Column 1, lines 15-25. The substrate can be single crystal or directionally solidified. 
Column 1, lines 15-25. A bond coat is applied to the substrate. Column 4, lines 1-10. 
The bond coat can be diffusion aluminide or M Cr Al Y alloys. Column 4, lines 5-10. A 
ceramic top layer is applied over the bond layer on the substrate. Column 4, lines 1-15. 
The ceramic can be yttria stabilized zirconia. Column 4, lines 5-15. The bond coat is 
applied in a uniform fashion to a thickness of 0.001 to about 0.005 inch (1 to 5 mils). 
Column 5, lines 1-15. As is shown by figure 2, the bond coat is applied in a uniform 
fashion, while the ceramic coat can have varying thicknesses, due to the groove in the 
substrate. See figure 2 and column 5, lines 1-15. 

Blecherman teaches coating an article, such as a turbine vane (blade). Column 2, 
lines 1-10. Blecherman teaches that the amount of coating thickness deposited on a 
substrate can be determined by simply weighing before and after exposure to the vapor 
cloud (the coating material). Column 2, lines 10-15. Blecherman further teaches that it is 
desirable to be able to continuously monitor, and hence, determine the weight 
accumulations on the substrate. Column 2, lines 10-15. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Draghi to perform inspections and measurements to 
determine how much coating materials need to be applied to the substrate to achieve 
the desired post repair dimensions from the time of removal of the coating and part of 
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the substrate as suggested by Arnold so as to provide a desirable repaired part, because 
Draghi teaches to perform inspections after coating removal and following repair to 
determine if the parts are acceptable to return to service and Arnold teaches the 
importance of performing inspections and measurements to determine how much 
coating materials need to be applied to the substrate to achieve the desired post repair 
dimensions from the time of removal of the coating and part of the substrate to the time 
coating application has occurred. It would have been suggested that the post repair 
dimensions should be about the same as the original dimensions of the turbine 
component, since the part is to be returned to the service for which it would originally 
used. It would further have been obvious to modify Draghi in view of Arnold to 
provide the bond coat thickness about the same as the thickness previously applied and 
the ceramic coat to be applied to a thickness of t + At as suggested Beverley so as to 
provide a component of original dimensions, thus restoring adjacent airfoil to airfoil 
throat distance to the original dimensions, and to provide the new thermal barrier 
coating of a greater thickness than the original thermal barrier coating, because Draghi 
in view of Arnold teach removal of coating, repair and inspection and reapplication of 
coating to provide a part of original dimensions, and Beverley teaches that it is desired 
for bond coats to be applied in a narrow range of thicknesses and the top ceramic coat, 
on the other hand, can be provided at a variety of thicknesses. It would further have 
been obvious to modify Draghi in view of Arnold and Beverley to weigh the component 
at various points in the process, including before coating begins, after application of the 
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bond coating and after coating of the thermal barrier coating in order to determine the 
thickness of the coating, as suggested by Blecherman, because Draghi in view of Arnold 
and Beverley teach a process of removal of coating, repair and inspection, and 
reapplication of coating to a desired thickness, and Blecherman teaches that when 
applying a coating to a turbine blade, the thickness of the coating can be determined by 
weighing before and after coating, and that further weighing can be performed in 
process (which would provided in process thickness determinations). This would 
provide, at the least, measuring wO and wl (to determine initial coating thickness) and 
w2, w3, w4, and w5 (to determine the repaired thickness) and using various 
combinations to determine the thickness. When calculating w5, it would inherently be 
greater than wl due to the greater thickness of the newly applied thermal barrier 
coating, and lesser thickness of the turbine substrate. As to the specific At used, it 
would be a matter of routine experimentation to optimize the thickness to be removed, 
based on the desired amount that optimizes removal of the top coatings. As to the use 
of the specific bond coating thicknesses and specific superalloy, Beverley teaches that a 
5 mil bond thickness and single crystal or directionally solidified substrate are desirable 
features to use when providing turbine components with thermal barrier coatings. As 
to the densities, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the references to optimize the densities of the 
materials, given that the references teach the use of the nickel based superalloy and the 
ytrria stabilized zirconia and that Draghi teaches that various application methods can 
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be used to give the desirable porosity of coating (column 7, line 65 through column 8, 
line 5) and Arnold teaches that various pressure treatments can be applied to the 
substrate. 



Response to Arguments 
8. Applicant's arguments with respect to claims 1-2 and 4-19 have been considered 
but are moot in view of the new ground(s) of rejection. 

The Examiner has provided the reference to Blecherman as to using weight to 
determine thickness. 

As to the restoration taught by Draghi as being to "desirable conditions", it is the 
Examiner's position that one of ordinary skill in the art would understand "restore" as 
given its generally understood meaning of "to bring back or put back into a former or 
original state". Thus, when one of ordinary skill in the art reads of "restoring" an 
article, one would understand repairing to like new conditions, and the use of original 
dimensions would clearly be contemplated. While applicant's statement of the 
"conventional repair process" may indicate that original dimensions are not restored, 
this statement does not indicate that the teaching of Draghi is specifically being 
described. The mere statement of applicant^ s understanding of the state of the art does 
not mean that this is entirely encompassing of the actual state of the art. As to the 
argument that Arnold provides excess material that is ground back, unlike applicant, 
the Examiner notes that this is not prevented by the claims. Also the Examiner notes 
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Blecherman, as to providing an in-process weight determination to allow for desired 
coating thickness. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Katherine A. Bareford whose telephone number is (571) 
272-1413. The examiner can normally be reached on M-F(6:oo-3:3o) with the First 
Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone numbers 
for the organization where this application or proceeding is assigned are (571) 273-8300 
for regular communications and for After Final communications. 

Other inquiries can be directed to the Tech Center 1700 telephone number at 
(571) 272-1700. 

Furthermore, information regarding the status of an application maybe obtained 
from the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http: //pair-direct.uspto.gov . Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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